Research workers dealing with penicillin preparations?beginning With the early trials when the mould was grown in flat bottles, as well as at present when submerged culture technique is used?were familiar with the phenomenon of whole batches of the product being partially ?r completely inactivated. These accidental inactivations stimulated research of the factors involved, so that safe production of penicillin might proceed.
body fluids of patients treated with it, to permit of the culturing and isolation of the micro-organisms present.
Both of these problems were solved by findings connected with the factors involved in the inactivation of penicillin.
The substances which display antipenicillin activity can be divided broadly into (a) organic and (b) inorganic.
(a) The Organic Penicillin Inactivators of microbial origin play an extremely important role. Their origin, nature and mechanisms of activity are still not fully elucidated, chiefly because of technical difficulties and the use of different organisms in trials.
It has been known for some time that numerous micro-organisms have an action antagonistic to penicillin, and that the mechanism of action is not the same in all cases. The activity of some organisms was found to be based on a peculiar enzymatic property, and the enzyme Was called penicillinase. This substance was either secreted, and as an exocellular enzyme it was demonstrable outside the undamaged bacterial cell, or it was contained inside the cell, as an endocellular enzyme, which could not be shown until after previous damage to the bacterial cell.
In addition, it has been found impossible to recover an antipenicillin enzyme (either exo-or endo-cellular) from certain microorganisms, and yet these bacteria can grow in an environment containing penicillin which is inactivated by them.
The group of micro-organisms possessing endocellular penicillinase includes many members of the bacterial world, of which Escherichia coli was the first described.1 Suspensions of bacteria ground in a crushing mill 20 were so active that penicillin solutions incubated with VOL . LVII . NO 31 . 38 . 61, '4, 75, 76, 77, 109, 115 Clostridmvi chauvoei is the only pathogenic spore-forming anaerobe which inactivates penicillin.76 Filtrates from broth cultures of Escherichia coli,15 59 as also did pus caused by this organism,1 displayed antipenicillin activity. The degree of resistance of staphylococci, for example, to penici lin is quantitatively related to the penicillin inhibiter produced )y t ese resistant strains, and the greater the resistance, the more potent is the inhibitor ; the time required for inactivation of the anti lotic depends upon the amount of inhibitor and the concentration of penicillin.50
The sensitivity of bacteria to penicillin is influenced by several actors, among which the ingredients of the medium, the size of the inocu um, and the rate of growth of the organism are extremely important.
1 he slower-growing organisms are more sensitive, due to t e slow rate of penicillinase production, and as a result of this it as :>een observed that the growth of such organisms is inhibited )e ore sufficient enzyme had accumulated to decompose the penicillin present. Contrary to these observations are the results obtained by Abraham,2 from which one could assume that the artificially induced resistance of staphylococci is associated with a diminished growth-rate.
Penicillinase production obviously contributes to the penicillinresistance of gram-positive organisms, the degree of which is related more to the ability of the organism to produce a potent penicillinase rapidly rather than to its potentiality to produce inactivator in large amount although at a slow rate 44 The acquisition by this resistant strain of the power to synthesise all of its amino acid requirements suggests that the effect of penicillin on suppressing the assimilation of glutamic acid could be utilised as an exponent of the changes in the general assimilatory properties of the cells.
The loss of power to assimilate glutamic acid by staphylococci precedes the loss of respiration and lysis and appears to be coincidental with the loss of viability .45 The fact that these cells, which can synthesise but not concentrate amino acids, are gram-negative, suggests that the ability to concentrate free amino acids in the internal environment (within the cells) is associated with the presence of the Gram-complex in the cell wall.4' On the other hand, it is known that penicillin interferes with the oxidation processes of the cells, inhibiting not only the endogenous oxygen uptake but also the oxidation of ribonucleotides.11 It seems therefore that the presence of a suitable ribonucleic acid system is essential for penicillin sensitivity. The 
